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CLAIMS 



1 . A macrocyelic compound of general formula I, 



V-CR'R'-Ar-OR^R''-N(R')-(CR^R'),-R'' 



(I) 



wherein Visa cyclic polyamine moiety having a total of 9 to 24 members and from 2 to 
6 optionally substituted amine nitrogens spaced by two or more optionally substituted carbon 
atoms from each other, and which nx^y optionally comprise a fused aromatic or heteroaromatic 
ring; 

R' to may be the same or difl^erent and are independently selected from hydrogen or 
straight, branched or cyclic C,^alkyl; 

R^ is a heterocyclic group, a substkuted aromatic group, or a mercaptan group; 

Ar is an aromatic or heteroaromatic\ring each optionally substituted at single or multiple 
positions with electron-donating or withdrav^^i^g^roups; 

X is 1 or 2; 

and the acid addition salts and metal cpfnplexes thereof. 



2. The macrocyelic compound of claim 1 , wherein V is a 14 to 20 membered fused 
or unfused ring system. 

3. A compound of claim 2, which is: 

N-[4-( 1 ,7-Diazacyclotetradecanyl)- 1 ,4-phen>^enebis(methylene)]-2- 
(aminomethyl)pyridine (AMD-Exp 1). 

4. A compound of claim 2, which is: 

N-[7-(4, 1 0-Diazabicyclo[ 1 3 .3 . 1 ]heptadeca- 1 ( 1 7)\ 1 3, 1 5-trienyl)- 1 ,4- 
phenylenebis(methylene)]-2-(aminomethyl)pyridine (AMD-Exp 2). 



5. A macrocyelic compound of general formula I, 
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V-(SR*R--Ar-CR'R'.N(R')-(CR'ROx-R' 



(I) 



10 



15 



wherein V is a cyclic polyamine moiety having a total of 9 to 24 members and from 3 to 
6 optionally substituteid amine nitrogens spaced by two or more optionally substituted carbon 
atoms from each other, ijnd which may optionally comprise a frised aromatic or heteroaromatic 
ring; 

R' to R' may be thfe same or different and are independently selected from hydrogen or 
straight, branched or cyclicVC 1,5 alky 1; 

R^ is a heterocyclic group, a substituted aromatic group, or a mercaptan group; 

Ar is an aromatic or h&teroaromatic ring each optionally substituted at single or multiple 
positions with electrons-donatitjg or withdrawing groups; 

X is 1 or 2; 

and the acid addition salts\and metal complexes thereof. 



6. The macrocyclic cor 
or unfused ring system. 



iund of claim 5, wherein V is a 14 to 20 membered fused 



7, The macrocyclic compound of claim 5, wherein V is a 4,7,10,17- 
20 tetraazabicyclo[13.3.1]heptadeca-l(17),13\l5-trienyl system or a 1,4,7-triazacyclotetra-decanyl 
or a 4,7,10-triazabicyclo[13.3.1]heptadeca-Ml7),13,15-trienyl system, or a 1,4,8,1 1- 
tetraazacyclotetradecanyl system or a derivative thereof. 



8. A compound of claim 5, which is\ 
25 N-[4-(l,4,7-Tria2acyclotetra-decanyl)-l,4-phenyl^ebis(methylene)]-2-(aminomethyl)pyridine 
(AMD 7049); 

N-[7-(4,7, 1 0, 1 7-Tetraazabicyclo[ 1 3 .3 . 1 ]heptadeca- 1 Kl 7), 1 3 , 1 5-trienyl)- 1 ,4- 
phenylenebis(methylene)]-2-(aminomethyl)pyridine (AMD 7050); 
N-[7-(4,7,10-Triazabicyclo[13.3.1]heptadeca-l(17),13,k-trienyl)-l,4- 
3 0 pheny lenebis(methylene)]-2-(aminomethyl)pyridine (AMp 705 1 ); 
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N-[4-[4,7J0-Triaipbicyclo[13JJ]hepmdeca-l(17),13J5-trienyl]-l,4^ 
phenylenebis(metlWlene)]-2-(aminomethyl)pyridine (AMD 7058); 

N-[ 1 -( 1 ,4,7-Triazacyclotetra-decanyl)- 1 ,4-phenylenebis(methylene)]-2-(aminomethyl)pyridine 
(AMD 7059); 

N-[4-[4 J J 0, 1 7-Tetrakzabicyclo[l 3 J J ]heptadeca- 1 ( 1 7) J 3 J 5-trk^^ 
phenylenebis(methylene)]-2-(arninomethyl)pyridine (AMD 7063); 
N-[l ,4,8,1 l-Tetraazacyo}otetradecanyl-l,4-phenylenebis(methylene) 
(AMD 3465); 

N-[K4,8, 1 1 -Tetraazacycldtetradecanyl- 1 ,4-phenylenebis(methylene) 
(aminomethyl)pyridine (AMD 3538); 

N-[ 1 ,4,8,1 1 -Tetraazacyclotei^adecanyl- 1 ,4-phenylenebis(methylene) 
(AMD 3500); 

N-[ 1 ,4,8,1 1 -Tetraazacyclotetra\^ecanyl- 1 ,4-phenylenebis(methy lene) 
(AMD 3499); 

N-[ 1,4,8,1 l-TetraazacyclotetradeYan);l-l,4-phenyIenebis(methylene) 
methyl)pyrazine (AMD 3498); 

N-[ 1 ,4,8, 1 1 -Tetraazacyclotetradec^^l- 1 ,4-phenylenebis(methylene) 
(AMD 3497); 

N-[ 1 ,4,8,1 1 -Tetraazacyclotetradecany\- 1 ,4-phenylenebis(methylene) 
methyl)thoiphene (AMD 3516); 

N-[l,4,8,l l-Tetraazacyclotetradecanyl-^4-phenylenebis(methylene) 
ethyl)mercaptan (AMD 3530); 

N-[ 1 ,4,8,11 -Tetraazacyclotetradecanyl- 1 ,4\phenylenebis(methylene) 
(AMD 3517); 

N-[l ,4,8, 1 1 -Tetraazacyclotetradecanyl- 1 ,4-pf\enylenebis(methylene) 
(AMD 3544); 

N-[ 1 ,4,8,1 1 -Tetraazacyclotetradecanyl- 1 ,4-phei\ylenebis(methylene) 
(AMD 3543); or 

N-[ 1 ,4,8, 1 1 -Tetraazacyclotetradecanyl- 1 ,4-pheny l^enebis(methylene) 
3529); 

N-[3-(3,6,l 7-Triazabicyclo[l 3 .3.1 ]heptadeca-l(l 7),\3,1 5-trienyl)-K4 



]-2-(amino-methyl)pyridine 
]-A^-methyl-2- 
]-4-)amino-methyl)pyridine 
]-3-(amino-methyl)pyridine 
]-(2-aniino-methyl-5- 
]-2-(amino-ethyl)pyridine 
]-2-(amino- 
]-2-(amino- 

]-2-amino-benzylamine 
]-4-amino-benzylamine 
]-4-(amino-ethyl)imidazole 
]-benzylamine (AMD 
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phenylenebismiethylene)]-2-(aniinomethyl)pyridine (AMD 8630); 
N-[3 -(3 A 1 7-'Ariazabicy clo [ 1 3 3 . 1 ]hept^^^ 

phenylenebis(methylene)]-2-(aminomethyl)pyridine (AMD863 1 ); 
N- [4-(4,7, 1 7-Trfazabicyclo[ 1 3.3.1 ]heptadeca- 1 ( 1 7), 1 3 , 1 5 -trieny 1)- 1 ,4- 
phenylenebis(memylene)]-2-(aminomethyl)pyridine (AMD7450); 
N-[7-(4,7, 1 7-TriaAbicyclo[l 3 .3. 1 ]heptadeca-l (1 1\ 1 3,1 5-trienyl)-l ,4- 
phenylenebis(methyWe)]-2-(aminomethyl)pyridin (AMD7463); 
N-[6<3,6,9-TriazabicVclo[ 1 1.3.1 ]pentadeca-l ( 1 5), 1 1 , 1 3-trienyl)-l ,3- 
phenylenebis(methylene)]-2-(aminomethyl)pyridine (AMD7097); or 
N-[7-(4, 1 0, 1 7-Tria2abicVclo[ 1 3.3.1 ]heptadeca- 1 ( 1 7), 1 3 , 1 5-trienyl)- 1 ,4- 
phenylenebis(methyIene)]V2-(aminomethyl)pyridine (AMD-Exp 3); or 
the acid addition salts and metal complexes thereof. 
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9. A macrocyclic\cqmpound of general formula V, 
V^-CR^R*°-Ar- (V) 

wherein V~ is a cyclic pol Wnine moiety having a total of 9 to 24 members and from 3 
to 6 optionally substituted amine nitrogens spaced by two or more optionally substituted carbon 
atoms from each other, and which ml^y optionally comprise a fused aromatic or heteroaromatic 
ring; 

and R*° may be the same or different and are independently selected from hydrogen 
or straight, branched or cyclic C,_6alkyl;\ 

Ar' is an aromatic or heterocyclic Ving each optionally substituted at single or multiple 
positions with electron-donating or withdrawing groups and/or aromatic and heterocyclic 
groups and their alkyl derivatives thereof; and the acid addition salts and metal complexes. 



10. The compound of claim 9, whe^ein V~ is a cyclam or substituted cyclam system 
or a 1,4,8,1 1 -tetraazacyclotetradecany 1 system o\a 4,7,1 0,1 7-tetraazabicyclo[l 3.3.1 ]heptadeca- 
1 ( 1 7), 1 3 , 1 5-trienyl system. 
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heterocyclic. 



12. The corApound of claim 1 1, wherein the or heterocyclic substituents are 
independently selected rrom the group consisting of: alkoxy; alkyl; halogen and hydrogen. 



0=i 



13. The compound of claim 12, which is: 
l-[2,6-Dimethoxypyrid-4-yUmethylene)]- 1,4,8,1 1 -tetraazacyclotetradecane (AMD 7032); 
l-[2-Chloropyrid-4-yl(methylene)]-l,4,8,l 1-tetraazacyclotetradecane (AMD 7048); 

1 0 1 -[2,6-Dimethylpyrid-4-yl(methylene)]- 1 ,4,8, 1 1 -tetraazacyclotetradecane (AMD 7060); 

l-[2-Methylpyrid-4-yl(methyle\ie)]- 1,4,8,1 1 -tetraazacyclotetradecane (AMD 7061); 
l-[2,6-Dichloropyrid-4-yl(meth3(lene)]-l, 4,8,1 1 -tetraazacyclotetradecane (AMD 3451); or 

1 -[2-Chloropyrid-5-yl(methylene^]- 1,4, 8, 1 1 -tetraazacyclotetradecane (AMD 3454); or 

the acid addition salts and metal complexes thereof. 

14. The compound of claipj^O, wherein Ar~ is an aromatic or substituted aromatic 

ring. 



15. The compound of claim u 4, wherein the aromatic substituents are independently 
2 0 selected from the group consisting of: allfoxy; alkyl; halogen; hydrogen; aromatic; heterocyclic 
or substituted heterocyclic. 



15 
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16. The compound of claim 1 5, Which is: 
N-[l,4,8,l l-Tetraazacyclotetradecanyl-l,4-phenylenebis(methylene)]-purine (AMD 3472); 
1-[1 ,4,8,1 1-Tetraazacyclotetradecanyl-l ,4-ph\jnylenebis(methylene)]-4-phenylpipera2ine 
(AMD3526); or 

7-[4-methy Iphenyl (methylene)] -4,7, 1 0,1 7-Tetr\azabicyclo[ 13.3.1 ]heptadeca- 1 ( 1 7), 1 3 , 1 5-triene 
(AMD 3484). 



17. A pharmaceutical composition comprising an effective tt 
)ne 01 claims j to i o. 
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18. A composition according to claim 1 7, in unit dosage fomi. 

1 9. The use of a composition of claim 1 7, in the manufacture of a medicament for 
5 the treatment of HIV- or VlV-infected patients. 

20. The use of a compound of claim 1 7, in the manufacture of a medicament for the 
treatment of a disease by the regulation of endothelial cell function. 



10 
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2 1 . The use of a cornposition of claim 1 7, in the manufacture of a medicament for 
the treatment of a disease relating to vascularization of the gastrointestinal tract; 
haematopoiesis; or cerebellar development. 

22. A method of treating^ patient infected v^th HIV or FIV, by administering to 
said patient a therapeutically effectiv^^^rjaount of a pharmaceutical composition comprising the 



composition of claim 1 7 in a pharma 



mtically acceptable carrier. 



23. A method of treating a patient v^ith a disease related to the regulation of 
endothelial cell function, by administering to said patient a therapeutically effective amount of a 
pharmaceutical composition comprising thlf composition of claim 13 in a pharmaceutically 
acceptable carrier. 



25 



24. A method of treating a patient with a disease relating to vascularization of the 
gastrointestinal tract; haematopoiesis; or cerebellar development, by administering to said 
patient a therapeutically effective amount of a pharmaceutical composition comprising the 
composition of claim 1 7 in a pharmaceutically acceptable carrier. 



30 



25. A method of treating a patient v^th aVdisease relating to basal leukocyte 
trafficking or the extravasation and tissue infiltrationyf leukocytes in response to inciting 
antigens, by administering to said patient a therapeutically effective amount of a pharmaceutical 
composition comprising the composition of claim 17 in\a pharmaceutically acceptable carrier. 
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26. A pharmaceutical composition useful for treatment of a pa tient com prisittg 
effective therapeutic ^mmmt nf tfi^ i^r. p^ppr.Mif ..r irrY -Tvpf^ r^t r-lF^ims 1 to 1 6, wherein said 
-Gempuuild"ef^ctively binds to a chemokine receptor. 

27. A method cJf treating a patient, by administering to said patient a therapeutically 
effective amount of a phamtaceutical composition comprising the composition of claim 17 in a 
pharmaceutically acceptable o^arrier, wherein said compound effectively binds to a chemokine 
receptor. 

28. A pharmaceutical composition comprising a therapeutically effective amount of 
a compound of general formula I, 



V-CR'R'-Ar-CR'R'-N(R')-(C\R^R'),-R' 



(I) 



wherein V is a cyclic polyami 
6 optionally substituted amine nitrogi 



aoiety having a total of 9 to 24 members and from 2 to 
'i^spaced by two or more optionally substituted carbon 
atoms from each other, and which may optionally comprise a fused aromatic or heteroaromatic 
ring; 

R' to R' may be the same or different and are independently selected from hydrogen or 
straight, branched or cyclic C,^alkyl; 

R^ is a heterocyclic group, a substituted aromatic group, or a mercaptan group; 

Ar is an aromatic or heteroaromatic ring each optionally substituted at single or multiple 
positions with electrons-donating or withdrawing groups; 

X is 1 or 2; 

and the acid addition salts and metal complexes thereof, and 

wherein said pharmaceutical composition ismseful for the treatment of inflammatory 
disease; cancer; central nervous system developmenral disease; HIV; FIV; vasculature 
development disease; haematopoiesis and other chemokine mediated diseases or disorders. 
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29. A pHarmaceutical composition comprising a therapeutically effective amount of 
a compound of general formula I, 



wherein V is a cyclic polyamine moiety having a total of 9 to 24 members and from 3 to 
6 optionally substituted amme nitrogens spaced by two or more optionally substituted carbon 
atoms from each other, and which may optionally comprise a fused aromatic or heteroaromatic 
ring; \ 

R' to may be the sarne or different and are independently selected from hydrogen or 
straight, branched or cyclic C,.6^kyl; 

R^ is a heterocyclic groupAa substituted aromatic group, or a mercaptan group; 

Ar is an aromatic or hetero^omatic ring each optionally substituted at single or multiple 
positions with electrons-donating or\withdrawing groups; 

X is 1 or 2; VO 

and the acid addition salts andf belal complexes thereof, and 

wherein said pharmaceutical clpmposition is useful for the treatment of inflammatory 
disease; cancer; central nervous system developmental disease; HIV; FIV; vasculature 
development disease; haematopoiesis and other chemokine mediated diseases or disorders. 

30. A pharmaceutical composition comprising a therapeutically effective amount of 
a compound of general formula V, \ 

V--CR'R***-Ar' (V) \ 

wherein is a cyclic polyamine moiety having a total of 9 to 24 members and from 3 
to 6 optionally substituted amine nitrogens spaced bv two or more optionally substituted carbon 
atoms from each other, and which may optionally corriprise a ftised aromatic or heteroaromatic 
ring; \ 

R^ and R^** may be the same or different and are mdependently selected from hydrogen 
or straight, branched or cyclic C,^ alkyl; \ 



V-CR'R--Ar-CR'R'-N(R')-(CR^R'X-R' (I) 



15 
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Ar~ is an aromatic or hei,erocyclic ring each optionally substituted at single or multiple 
positions with electron-donating\or withdrawing groups and/or aromatic and heterocyclic 
groups and their alkyl derivativeatt^reof; and the acid addition salts and metal complexes, and 

wherein said pharmaceutfc^composition is useful for the treatment of inflammatory 
disease; cancer; central nervous systetn developmental disease; HIV; FIV; vasculature 
development disease; haematopoiesis an^ other chemokine mediated diseases or disorders. 



31. A pharmaceutical Composition comprising a therapeutically effective amount of 
a compound of: AMD 3100 ((1,1 '-[l^^phenylenebis(methylene))]bis-l ,4,8,1 1- 
10 tetraazacyclotetradecane), wherein said ^^armaceutical composition is useful for the treatment 
of inflammatory disease; organ transplant reWtion; cancer; central nervous system 
developmental disease; HIV; FIV; vasculature development disease; cardiogenesis 
developmental disease; haematopoiesis and other chemokine mediated diseases or disorders. 



32. The pharmaceutical comj^sition of claim 28, 29, 30 or 3 1 , wherein said disease 
is arthritis. 



U. 20 



33. The pharmaceutical composit^n of claim 28, 29, 30 or 3 1, wherein said disease 
is multiple sclerosis. 

34. The pharmaceutical composition cl^^ 28, 29, 30 or 3 1 , wherein said cancer 
is associated with: solid tumors; lymphoma; meta^4tCc^tumors; glioblastoma tumors; and other 
carcinoma tumors. 



25 35. The pharmaceutical composition of claim 34, wherein said cancer is; non-small 

cell lung cancer; lung cancer; breast cancer; prostate caljcer; and cancer of other organs. 

36. A pharmaceutical composition of claim 28\ 29, 30 or 3 1 , wherein said disorder is 
treated by inhibiting or promoting angiogenesis or by inducing stasis of angiogenesis. 
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37. A method for\he treatment of a patient comprising, administering a 
therapeutically effective dosagfe of the pharmaceutical composition of claim 28, 29, 30 or 31, to 
a patient with a disease or disorqer that responds to said treatment over a period of time 
sufficient to effectively treat said Misease or disorder. 



38. A method for the prevention of a disease or disorder in a patient comprising, 
administering a therapeutically effective dosage of the pharmaceutical composition of claim 28, 
29, 30 or 31, to a patient over a period o^^time sufficient to effectively prevent said disease or 
disorder. 



